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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 2, 4, 5, 13-16, 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tojo et al. (2004/0105473) in view of Kume et al. (2004/0213315) 
and Kozaki (2002/0053676). 

3. Regarding claim 1 , Tojo et al. disclose: a nitride semiconductor layer that has a 
n-type semiconductor layer (23), an active layer (25), a p-type semiconductor layer (27) 
laminated on or above a substrate (11), and has a stripe shaped waveguide region for 
laser light (Figure 1 , [0031]-[0033]); end surface protective films (43, 44) on the both 
end surface of resonance sandwiching the waveguide region (Figure 1 , [0038]), end 
surface protective film (43) has a low reflectivity for the wavelength of the emitted light 
from the active layer (Figure 1 , [0038]). Tojo et al. do not disclose: a nitride 
semiconductor substrate, luminescent radiation region that absorbs light emitted from 
the active layer and emits luminescent radiation with a wavelength longer than the 
wavelength of the emitted light, and at least one of the end surface protective film have 
a high reflectivity for the wavelength of the luminescent radiation from the luminescent 
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radiation region. However, Kozal^i discloses: GaN substrate (101) (Figure 1, [0142]). It 
would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the device of Tojo et al. by growing the 
laser device on a GaN substrate in order to prevent a large number of 
dislocations from forming during growth. Kume et al. disclose: absorbing layer 
(15A) that absorbs light emitted from the active layer (17) (Figure 1, [0067]). It 
is inherent that the absorbing layer will emit luminescent radiation after 
absorbing light from the active layer and the emitted radiation will be a longer 
wavelength than the wavelength of the emitted light. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to have 
modified the device of Tojo et al. by incorporating an absorbing layer into the 
substrate in order to prevent the leakage of spontaneous emission. It would 
also have been obvious to one having ordinary skill In the art at the time the invention 
was made to have modified the device of Tojo etal. by modifying the reflectivity 
the one of the protective films so that the reflectivity is higher for the 
wavelength of the luminescent radiation in order to prevent the leakage of 
spontaneous emission. 

4. Regarding claim 2, Tojo et al. disclose: end surface protective films (43, 44) 
located on the end surfaces both on the emission side and the rear side (Figure 1 , 
[0038]). 



Application/Control Number: 1 0/563,81 1 Page 4 

Art Unit: 2828 

5. Regarding clainfi 4, Tojo et al. disclose: single layer reflective film (Figure 1 , 
[0038]). 

6. Regarding claim 5, Tojo et al. disclose: a nitride semiconductor layer that has a 
n-type semiconductor layer (23), an active layer (25), a p-type semiconductor layer (27) 
laminated on or above a substrate (11), and has a stripe shaped waveguide region for 
laser light (Figure 1 , [0031]-[0033]); end surface protective films (43, 44) on the both 
end surface of resonance sandwiching the waveguide region (Figure 1 , [0038]), a 
second end surface protective film (44) having a high reflectivity for the wavelength of 
the emitted light from the active layer (Figure 1 , [0038]), end surface protective film (43) 
has a low reflectivity for the wavelength of the emitted light from the active layer (Figure 
1 , [0038]). Tojo et al. do not disclose: a nitride semiconductor substrate, luminescent 
radiation region that absorbs light emitted from the active layer and emits luminescent 
radiation with a wavelength longer than the wavelength of the emitted light, and at least 
one of the end surface protective film have a high reflectivity for the wavelength of the 
luminescent radiation from the luminescent radiation region, the emission side end 
surface protective film includes a third end surface protective film having a high 
reflectivity for the wavelength of the luminescent radiation. However, Kozaki discloses: 
GaN substrate (101 ) (Figure 1 , [0142]). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have modified the 
device of Tojo et al. by growing the laser device on a GaN substrate in order to 
prevent a large number of dislocations from forming during growth. Kume et 
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al. disclose: absorbing layer (15A) that absorbs light emitted from the active 
layer (17) (Figure 1 , [0067]). It Is inherent that the absorbing layer will emit 
luminescent radiation after absorbing light from the active layer and the 
emitted radiation will be a longer wavelength than the wavelength of the 
emitted light. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have modified the device of Tojo et al. by 
incorporating an absorbing layer into the substrate in order to prevent the 
leakage of spontaneous emission. It would also have been obvious to one having 
ordinary skill in the art at the time the invention was made to have modified the 
device of Tojo et al. by modifying the reflectivity of the first end surface 
protective film and adding a third end surface protective film with a higher 
reflectivity for wavelength the luminescent radiation and lower reflectivity for 
the wavelength of the emitted light in order to increase the laser output power 
and prevent the leakage of spontaneous emission. 

7. Regarding claim 13, Tojo et al. disclose: a nitride semiconductor layer that has a 
n-type semiconductor layer (23), an active layer (25), a p-type semiconductor layer (27) 
laminated on or above a substrate (1 1 ), and has a stripe shaped waveguide region for 
laser light (Figure 1 , [0031]-[0033]); end surface protective films (43, 44) on the both 
end surface of resonance sandwiching the waveguide region (Figure 1 , [0038]), end 
surface protective film (43) has a low reflectivity for the wavelength of the emitted light 
from the active layer (Figure 1 . [0038]). Tojo et al. do not disclose: a nitride 
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semiconductor substrate, luminescent radiation region tliat absorbs light emitted from 
the active layer and emits luminescent radiation with a wavelength longer than the 
wavelength of the emitted light, and at least one of the end surface protective film have 
a high reflectivity for the wavelength of the luminescent radiation from the luminescent 
radiation region, the luminescent radiation region has a lower dislocation density as 
compared with the periphery thereof. However, Kozaki discloses: GaN substrate (101 ) 
(Figure 1, [0142]). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified the device of Tojo et al. by 
growing the laser device on a GaN substrate in order to prevent a large 
number of dislocations from forming during growth. Kume et al. disclose: 
absorbing layer (15A) that absorbs light emitted from the active layer (17) 
(Figure 1. [0067]). It is inherent that the absorbing layer will emit luminescent 
radiation after absorbing light from the active layer and the emitted radiation 
will be a longer wavelength than the wavelength of the emitted light. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to have modified the device of Tojo etal. by incorporating an absorbing 
layer into the substrate in order to prevent the leakage of spontaneous 
emission. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have modified the device of Tojo et al. by forming the 
spontaneous emission layer with a lower dislocation density in order to absorb 
more light from the active layer and prevent the leakage of spontaneous 
emission. It would also have been obvious to one having ordinary skill in the art at the 
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time the invention was made to have modified the device of Tojo et al. by 
modifying the reflectivity the one of the protective films so that the reflectivity is 
higher for the wavelength of the luminescent radiation in order to prevent the 
leakage of spontaneous emission. 

8. Regarding claim 1 4, Tojo et al. disclose: a nitride semiconductor layer that has a 
n-type semiconductor layer (23), an active layer (25), a p-type semiconductor layer (27) 
laminated on or above a substrate (11), and has a stripe shaped waveguide region for 
laser light (Figure 1 , [0031]-[0033]); end surface protective films (43, 44) on the both 
end surface of resonance sandwiching the waveguide region (Figure 1 , [0038]), end 
surface protective film (43) has a low reflectivity for the wavelength of the emitted light 
from the active layer (Figure 1 , [0038]). Tojo et al. do not disclose: a nitride 
semiconductor substrate, luminescent radiation region that absorbs light emitted from 
the active layer and emits luminescent radiation vyith a wavelength longer than the 
wavelength of the emitted light, and at least one of the end surface protective film have 
a high reflectivity for the wavelength of the luminescent radiation from the luminescent 
radiation region, the luminescent radiation region has a high impurity concentration as 
compared with the periphery thereof. However, Kozaki discloses: GaN substrate (101 ) 
(Figure 1 , [0142]). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified the device of Tojo etal. by 
growing the laser device on a GaN substrate in order to prevent a large 
number of dislocations from forming during growth. Kume et al. disclose: 
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absorbing layer (15A) that absorbs light emitted from the active layer (17) and 
absorbing layer with a higher impurity concentration than the active layer 
(Figure 1 , [0067]). It is inherent that the absorbing layer will emit luminescent 
radiation after absorbing light from the active layer and the emitted radiation 
will be a longer wavelength than the wavelength of the emitted light. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to have modified the device of Tojo et al. by incorporating an absorbing 
layer into the substrate in order to prevent the leakage of spontaneous 
emission. It would also have been obvious to one having ordinary skill in the art at the 
time the invention was made to have modified the device of Tojo et al. by 
modifying the reflectivity the one of the protective films so that the reflectivity is 
higher for the wavelength of the luminescent radiation in order to prevent the 
leakage of spontaneous emission. 

9. Regarding claim 1 5, Tojo et al. as modified disclose the claimed invention except 
impurity is at leas tone element selected from the group consisting of H, O, C, and Si. It 
would have been obvious to one having ordinary skill in the art at the time the 
invention was made to choose the doping material, since it has been held to 
be within the general skill of a worker in the art to select a known material on 
the basis of its suitability for the intended use as a matter of obvious design 
choice. In re Leshin, 125 USPQ 416. 
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10. Regarding claim 16, Tojo et al. disclose: a nitride semiconductor layer that has a 
n-type semiconductor layer (23), an active layer (25), a p-type semiconductor layer (27) 
laminated on or above a substrate (11), and has a stripe shaped waveguide region for 
laser light (Figure 1 , [0031]-[0033]); end surface protective films (43, 44) on the both 
end surface of resonance sandwiching the waveguide region (Figure 1 , [0038]), end 
surface protective film (43) has a low reflectivity for the wavelength of the emitted light 
from the active layer (Figure 1 , [0038]), emission wavelength of 400 nm ([0004]). Tojo 
et al. do not disclose: a nitride semiconductor substrate, luminescent radiation region 
that absorbs light emitted from the active layer and emits luminescent radiation with a 
wavelength longer than the wavelength of the emitted light, and at least one of the end 
surface protective film have a high reflectivity for the wavelength of the lurninescent 
radiation from the luminescent radiation region; the luminescent radiation has a 
wavelength of 550-600nm. However, Kozaki discloses: GaN substrate (101) (Figure 1, 
[0142]). It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have modified the device of Tojo etal. by growing the 
laser device on a GaN substrate in order to prevent a large number of 
dislocations from forming during growth. Kume et al. disclose: absorbing layer 
(15A) that absorbs light emitted from the active layer (17) (Figure 1, [0067]). It 
is inherent that the absorbing layer will emit luminescent radiation after 
absorbing light from the active layer and the emitted radiation will be a longer 
wavelength than the wavelength of the emitted light. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to have 
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modified tlie device of Tojo etal. by incorporating an absorbing layer into the 
substrate in order to prevent the leakage of spontaneous emission. It would 
also have been obvious to one having ordinary skill in the art at the time the invention 
was made.to have modified the device of Tojo etal. by modifying the reflectivity 
the one of the protective films so that the reflectivity is higher for the 
wavelength of the luminescent radiation in order to prevent the leakage of 
spontaneous emission. It would have been obvious to one having ordinary skill 
in the art at the time the invention was made to modify the emission 
wavelength of the luminescent radiation region, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the 
art. In re Aller, 1 05 USPQ 233. 

11. Regarding claim 18 and 19, Kume et al. disclose: absorbing layer (15A) that 
absorbs light emitted from the active layer (17) (Figure 1, [0067]). It would have 
been obvious to one having ordinary skill in the art at the time the invention was 
made to have modified the device of Tojo et al. by forming the light absorbing in 
a stripe shape below the waveguide region and substantially parallel to the 
waveguide region In order to prevent leakage of spontaneous emission. 

12. Regarding claim 20, Tojo et al. disclose: a nitride semiconductor layer that has a 
n-type semiconductor layer (23), an active layer (25), a p-type semiconductor layer (27) 
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laminated on or above a substrate (11), and has a stripe shaped waveguide region for 
laser light (Figure 1 , [0031]-[0033]); end surface protective films (43. 44) on the both 
end surface of resonance sandwiching the waveguide region (Figure 1 , [0038]), end 
surface protective film (43) has a low reflectivity for the wavelength of the emitted light 
from the active layer (Figure 1 , [0038]). Tojo et al. do not disclose: a nitride 
semiconductor substrate, luminescent radiation region that absorbs light emitted from 
the active layer and emits luminescent radiation with a wavelength longer than the 
wavelength of the emitted light, and at least one of the end surface protective film have 
a high reflectivity for the wavelength of the luminescent radiation from the luminescent 
radiation region, waveguide region is formed in a region that is spaced away from the 
luminescent radiation region. However, Kozaki discloses: GaN substrate (101) (Figure 
1 , [01 42]). It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have modified the device of Tojo et al. by growing the 
laser device on a GaN substrate in order to prevent a large number of 
dislocations from forming during growth. Kume et al. disclose: absorbing layer 
(15A) that absorbs light emitted from the active layer (17) (Figure 1, [0067]). It 
is inherent that the absorbing layer will emit luminescent radiation after 
absorbing light from the active layer and the emitted radiation will be a longer 
wavelength than the wavelength of the emitted light. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to have 
modified the device of Tojoetal. by incorporating an absorbing layer into the 
substrate In order to prevent the leakage of spontaneous emission. It would 
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also have been obvious to one having ordinary skill in the art at the time the invention 
was made to have modified the device of Tojo et al. by modifying the reflectivity 
the one of the protective films so that the reflectivity is higher for the 
wavelength of the luminescent radiation in order to prevent the leakage of 
spontaneous emission. It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to have modified the device of Tojo et al. 
by forming the light absorbing in a stripe shape below and spaced away from 
the waveguide region and substantially parallel to the waveguide region in 
order to prevent leakage of spontaneous emission. 

13. Claims 6-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tojo et al. (2004/0105473) in view of Kume et al. (2004/0213315) Kozaki 
(2002/0053676), and Yoshida et al. (6.057,565). 

14. Regarding claim 6, Tojo et al. disclose: a nitride semiconductor layer that has a 
n-type semiconductor layer (23), an active layer (25), a p-type semiconductor layer (27) 
laminated on or above a substrate (1 1 ), and has a stripe shaped waveguide region for 
laser light (Figure 1 , [0031]-[0033]); end surface protective films (43, 44) on the both 
end surface of resonance sandwiching the waveguide region (Figure 1, [0038]), rear 
side end surface protective film with a second end surface protective film (44) having a 
high reflectivity for the wavelength of the emitted light from the active layer (Figure 1 , 
[0038]), emission end surface protective film (43) has a low reflectivity for the 
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wavelength of the emitted light from the active layer (Figure 1 , [0038]). Tojo et al. do 
not disclose: a nitride semiconductor substrate, luminescent radiation region that 
absorbs light emitted from the active layer and emits luminescent radiation with a 
wavelength longer than the wavelength of the emitted light, rear side end surface 
protective film including a first end surface protective film having a higher reflectivity for 
the wavelength of the luminescent radiation from the luminescent radiation region, the 
emission side end surface protective film includes a third end surface protective film 
having a high reflectivity for the wavelength of the luminescent radiation. However, 
Kozaki discloses: GaN substrate (101) (Figure 1, [0142]). It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to have 
modified the device of Tojo et al. by growing the laser device on a GaN 
substrate in order to prevent a large number of dislocations from forming 
during growth. Kume et al. disclose: absorbing layer (15A) that absorbs light 
emitted from the active layer (17) (Figure 1, [0067]). It is inherent that the 
absorbing layer will emit luminescent radiation after absorbing light from the 
active layer and the emitted radiation will be a longer wavelength than the 
wavelength of the emitted light. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have modified the device of 
Tojo et al. by incorporating an absorbing layer into the substrate in order to 
prevent the leakage of spontaneous emission. Yoshida et al. disclose: multi- 
layer reflective film used to improve reflection factor on the laser emission 
surface (Col 14, Lines 1-12). It would also have been obvious to one having 
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ordinary skill in the art at the time the invention was made to have modified the 
device of Tojo etal. by adding a reflective film with a higher reflectivity for the 
wavelength of the luminescent radiation over the film (44) on the rear side end 
surface in order to prevent the leakage of spontaneous emission and also 
adding a reflective film with a higher reflectivity for wavelength the luminescent 
radiation to the over film (43) on the emission side end surface in order to 
prevent leakage of spontaneous emission. 

15. Regarding claim 7, please see the rejection for claim 6. 

16. Regarding claim 8, please see the rejection for claim 6. 

1 7. Regarding claim 9, Tojo et al. disclose: a nitride semiconductor layer that has a 
n-type semiconductor layer (23), an active layer (25), a p-type semiconductor layer (27) 
laminated on or above a substrate (11), and has a stripe shaped waveguide region for 
laser light (Figure 1, [0031]-[0033]); end surface protective films (43, 44) on the both 
end surface of resonance sandwiching the waveguide region (Figure 1 , [0038]), rear 
side end surface protective film with a second end surface protective film (44) having a 
high reflectivity for the wavelength of the emitted light from the active layer (Figure 1 , 
[0038]), emission end surface protective film (43) has a low reflectivity for the 
wavelength of the emitted light from the active layer (Figure 1 , [0038]). Tojo et al. do 
not disclose: a nitride semiconductor substrate, luminescent radiation region that 
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absorbs light emitted from tlie active layer and emits luminescent radiation with a 
wavelength longer than the wavelength of the emitted light, rear side end surface 
protective film including a first end surface protective film having a higher reflectivity for 
the wavelength of the luminescent radiation from the luminescent radiation region, the 
emission side end surface protective film includes a third end surface protective film 
having a high reflectivity for the wavelength of the luminescent radiation. However, 
Kozaki discloses: GaN substrate (101) (Figure 1, [0142]). It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to have 
modified the device of Tojo etal. by growing the laser device on a GaN 
substrate in order to prevent a large number of dislocations from forming 
during growth. Kume et al. disclose: absorbing layer (15A) that absorbs light 
emitted from the active layer (17) (Figure 1, [0067]). It is inherent that the 
absoi^bing layer will emit luminescent radiation after absorbing light from the 
active layer and the emitted radiation will be a longer wavelength than the 
wavelength of the emitted light. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have modified the device of 
Tojo etal. by incorporating an absorbing layer into the substrate in order to 
prevent the leakage of spontaneous emission. Yoshida et al. disclose: multi- 
layer reflective film used to improve reflection factor on the laser emission 
surface (Col 14, Lines 1-12). It would also have been obvious to one having 
ordinary skill in the art at the time the invention was made to have modified the 
device of Tojo et al. by adding a reflective film with a higher reflectivity for the 
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wavelength of the luminescent radiation over the film (44) on the rear side end 
surface in order to prevent the leakage of spontaneous emission and also 
adding a reflective film with a higher reflectivity for wavelength the luminescent 
radiation to the over film (43) on the emission side end surface in order to 
prevent leakage of spontaneous emission. The films are placed next to one 
another. 

18. Regarding claim 10, see the rejection for claim 9. 

19. Regarding claim 1 1 , Tojo et al. disclose: second end surface protective film is in 
contact with the nitride semiconductor layer (see rejection for claim 9). 

20. Regarding claim 1 2, see rejection for claim 9. 

21 . Claims 21 , 22 rejected under 35 U.S.C. 103(a) as being unpatentable over Tojo 
et al. (2004/01 05473) in view of Kume et al. (2004/021 331 5) and Kozaki 
(2002/0053676) and Wada et al. (2002/0141321). 

22. Regarding claim 21 , Tojo et al. as modified disclose the claimed invention except 
a detector that detect the light emission of the nitride semiconductor device, wherein the 
detector has a spectral sensitivity in a wavelength Aex of the luminescent radiation 
higher than a wavelength of Aid of the emitted light of the nitride semiconductor laser. 



Application/Control Number: 1 0/563,81 1 Page 1 7 

Art Unit: 2828 

However, Wada et al. disclose: GaN laser device (1) optically coupled to a 
photodetector (9) (Figure 1 , [0091]). It would have been obvious to one having ordinary 
skill In the art at the time the invention was made to have modified the device of 
Tojo et al. by coupling a photodetector to the laser device in order to monitor the 
light emitting from the luminescent region. 

23. Regarding claim 22, Tojo et al. as modified disclose the claimed invention except 
a detector that detect the light emission of the nitride semiconductor device, wherein the 
detector has a spectral sensitivity in a wavelength Aex of the luminescent radiation 
higher than a wavelength of Aid of the emitted light of the nitride semiconductor laser. 
However, Wada et al. disclose: GaN laser device (1) optically coupled to a 
photodetector (9) (Figure 1 , [0091]). It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have modified the device of 
Tojo etal. by coupling a photodetector to the laser device in order to monitor the 
light emitting from the luminescent region. 

Response to Arguments 

24. Applicant's arguments with respect to claims 1-22 have been considered but are 
moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to XNNING NIL) whose telephone number is (571 )270- 
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1437. The examiner can normally be reached on M-T, 7:30-5:00 EST, Alternate Fridays 
7:30-4:00 ES. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Min Sun Harvey can be reached on (571) 272-1835. The fax phone number 
for the organization where this application or proceeding is assigned Is 571-273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnatlon for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. 



Xinning Niu 
02/01/2008 




